INTELLECTUAL PROPERTY ORGANIZATIO 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C07C 69/732, 67/317, C12P 7/62 



Al 



(11) International Publication Number: WO 97/06128 

(43) International Publication Date: 20 February 1997 (20.02.97) 



(21) International Application Number: PCT/EP96/03495 

(22) International Filing Date: 5 August 1996 (05.08.96) 



(30) Priority Data: 

95202125.1 3 August 1995 (03.08.95) EP 

(34) Countries for which the regional or 

international application was filed: NL et al. 

60/001,860 3 August 1995 (03.08.95) US 



(71) Applicant (for all designated States except US): GIST- 

BROCADES B.V. [NL/NL]; Wateningseweg 1, P.O. Box 
1, NL-2600 MA Delft (NL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): DE PATER, Robertas, 
Mattheus [NUNL]; Verkadestraat 6, NL-2613 ZL Delft 
(NL). SIBEYN, Mieke [NL7NL]; Pauwstraat 8, NL-3816 
AV Amersfoort (NL). 

(74) Agents: VISSER-LUIRINK, Gesina et al.; Gist-Brocades N.V., 
Patents and Trademarks Dept., Wateringseweg 1, P.O. Box 
1, NL-2600 MA Delft (NL). 



(81) Designated States: AL, AM, AT, AU, AZ, BB, BG, BR, BY, 
CA, CH, CN, CZ, DE, DK, EE, ES, FI, GB, GE, HU, IL, 
IS, JP, KE, KG, KP, KR, KZ, LK, LR, LS, LT, LU, LV, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, 
VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, 
CM, GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: SELECTIVE PROCESS FOR THE DEACYLATION OF ACYLATED COMPOUNDS 





1 ? » L H 




(57) Abstract 

The invention provides a simple and selective method for the deacylation of 4-acylated statins during the preparation of statins from 
a fermentation broth, more specifically a reduction of impurities from the process, by increasing the pH of the fermentation broth. 




FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


N2 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Czechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



BNSDOCID:<WO 97061 28A1> 



V 



WO 97/06128 PCT/EP96/03495 

- 1 - 



5 SELECTIVE PROCESS FOR THE DEACYLATION OF ACYLATED COMPOUNDS 



FIELD AND BACKGROUND OF THE INVENTION 

The present invention provides an improvement for the 
recovery of lovastatin, compactin or pravastatin from 

10 fermentation broths. 

Lovastatin for instance is produced as a secondary 
metabolite by various microorganisms such as Aspergillus terreus 
(US 4231938) or Monascus ruber (US 4323648). During the 
fermentation also lovastatin related byproducts such as 4-acetyl 

15 lovastatin are produced. 

Lovastatin, usually in the acid form, can be isolated from 
the fermentation broth in different ways. The first stage is 
formed by purification yielding crude crystals. These crude 
crystals still comprise related compounds like 4-acetyl 

20 lovastatin. As lovastatin is a pharmaceutical compound that has 
to meet high purity requirements, additional purification in 
order to remove the lovastatin related impurities is necessary. 
The lovastatin-related impurities are generally removed by 
multiple recrystaliizations, by column chromatography as 

25 described in US patent < ^T2Tl9 3l^ or preparative HPLC (WO 
92/16276) , decreasing the yield significantly. 



By the process of the present invention impurities present 
in the broth filtrate are removed, thus preventing the need for 

30 their removal via additional recrystaliizations and resulting 
in an increased yield. 

During the application of the process of the present 
invention to a broth filtrate of a microorganism producing 
statins as for instance Aspergillus terreus . surprisingly 4- 

35 acetyl lovastatin is selectively converted into lovastatin 
instead of being converted into dehydro lovastatin via 
dehydration which occurs for pure 4-acetyl lovastatin (see 
Figure I) . Another surprising fact is that the 2 -methyl 
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butanoate group is not removed during the application of the 
invention . 

The process of the present invention has neither been 
described nor suggested in the prior art . 

BRIEF DESCRIPTION OF THE FIGURES 

I. Reaction scheme of the deacylation of 4-acetyl lovastatinic 
acid to lovastatinic acid (a) and the dehydratation of 4-acetyl 
lovastatinic acid to dehydro lovastatinic acid (b) 



II. Thin layer chromatogram (TLC) showing reduction of 
impurities in crude lovastatin crystals after applying the 
15 process of the invention. Eluent : chlorof orm/methanol=9/l ; 
detection: iodine staining; run product: 2 fj.1 of a solution, 
consisting of crude lovastatin crystal in toluene, concentration 
50 g/1. 

Right side: crude crystal from untreated broth filtrate; left 
side: crude crystal from broth filtrate which has been stirred 
for 2 hours at 50°C and pH 12.5. 



20 



DESCRIPTION OF THE INVENTION 

25 

The present invention concerns a process to improve the 
recovery of lovastatin, pravastatin or compactin from a broth 
filtrate. This process comprises: 

growing in a medium microorganisms that produce a member 
30 of the group consisting of lovastatin, compactin or 

pravastatin resulting in a product medium 
- removal of the biomass from the product medium to obtain 
a clarified broth filtrate 

isolating the purified lovastatin, compactin or 
3 5 pravastatin, respectively, 

characterized by adjusting the pH of the clarified broth 
filtrate above about pH 10. Preferably, said method also 

SUBSTITUTE SHEET (RULE 26) 
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comprises heating the clarified broth filtrate above 
approximately 50 ° C . 

The process of the present invention offers a simple and 
selective method of the deacylation of 4-acylated statins in 
5 broth filtrates, resulting in an improved yield and purity of 
the crystals . During the treatment at high pH the 4-acylated 
statin is converted into the related statin. The conversion rate 
of, for instance, 4-acetyl lovastatin into lovastatin in broth 
filtrate is dependent on the pH and the reaction temperature . 

10 In a preferred embodiment of the present invention, the 
treatment is carried out at pH-values above pH=10, more 
preferably between pH=10 and pH=13 , most preferably between 
pH=ll and pH=12.5. Also temperatures between 60 °C and 95 °C are 
preferred. By applying higher pH-values and/or higher 

is temperatures the reaction time for complete deacylation 
decreases . 

The process of increasing the pH can be advantageously be 
applied to filtrates of fermentation broths from any 
microorganism that is capable of producing a member of the group 
20 consisting of lovastatin, pravastatin or compact in. 
Microorganisms capable of producing statins may be one of the 
following species: 

Penicillium . Hypomvces . Paecilomyces . Eupenicil 1 ium . 
Trichoderma , Aspergillus . Monascus . Phpma, Doratomvces . 

25 Gvmnoascus or Fleurotus. 

The fermentation of these microorganisms in order to 
produce statins is carried out in aqueous media similar to those 
employed for the production of other fermentation products. Such 
media contain sources of carbon, nitrogen and inorganic salts 

30 assimilable by the microorganism. 

In general, carbohydrates such as sugars, for example 
glucose, maltose, sucrose, xylose, mannitol and the like and 
starches such as grains, for example, oats, ryes, cornstarch, 
corn meal and the like can be used either alone or in 

35 combination as sources of assimilable carbon in the nutrient 
medium. The se carbon sources can be used individually, or 
several such carbon sources may be combined in the medium. 
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In general, many proteinaceous materials may be used as 
nitrogen sources in the fermentation process. Suitable nitrogen 
sources include for example, yeast hydrolysates, primary yeast, 
yeast extracts, soybean meal, cottonseed flour, hydrolysates of 

5 casein, corn steep liquor, distiller's solubles or tomato paste 
and the like. The sources of nitrogen can be used either alone 
or in combination. 

Among the nutrient inorganic salts which can be 
incorporated in the culture media are the customary salts 

io capable of yielding sodium, potassium, ammonium, calcium, 
phosphate, sulfate, chloride, carbonate and like ions. Also 
included are trace metals such as cobalt, manganese, iron and 
magnesium. 

It should be noted that the media described in the Examples 

is are merely illustrative of the wide variety of media which may 
be employed, and yet are not intended to be limitative. 
Specifically, the carbon sources used in the culture media to 
produce lovastatin included dextrose, dextrin, glucose, sucrose, 
oat flour, oatmeal, molasses, citrate, acetate, soybean oil, 

20 glycerol, malt extract, cod liver oil, starch, ethanol, figs, 
ascorbate, and lard oil. Included as nitrogen sources were 
peptonized milk, autolyzed yeast, yeast extract, yeast RNA, 
tomato paste, casein, primary yeast, peanut meal, distillers 
solubles, corn steep liquor, soybean meal, corn meal, NZ amine, 

25 beef extract, asparagine, cottonseed meal, ammonia and ammonium 
sulphate. The major ionic components, CaC0 3 , KH 2 P0 4 , MgS0 4 .7H 2 0 
and NaCl can also be added as well as small amounts of CoCl 2 .6H 2 0 
and traces of Fe, Mn, Mo, B and Cu. The nutrients can either be 
dosed in the batch medium or can be (partly) fed during the 

30 fermentation. 

The process of the present invention is applied directly 
to the broth after removal of the biomass, prior to further 
purification steps. For instance, an aqueous solution of earth 
alkalihydroxide or ammoniumhydroxide can be conveniently used 

35 for such a reaction. The broth filtrate is treated at high pH 
and preferably at high temperatures. Furthermore, during this 
treatment at high pH, proteins present in the fermentation broth 
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filtrate are denaturated, facilitating their removal from the 
product in the subsequent reaction steps. Further purification 
steps may comprise extraction, adsorption to a hydrophobic 
resin, ionexchange, column chromatography etc. 
5 The following examples will illustrate the invention and 

are offered by way of illustration and not by way of limitation. 
Experiments II to IV are carried out under a nitrogen 
atmosphere . 

10 EXAMPLES 

EXAMPLE I : PRODUCTION OF LOVASTATIN BY MEANS OF FERMENTATION OF 
ASPERGILLUS TERREUS STRAIN AD43 



15 



20 



Aspergillus terreus strain AD4 3, DS number 2 8 373 has been 
deposited with the Centraal Bureau voor Schimmelcultures (CBS, 
Delft, The Netherlands) , and has been granted CBS accession 
number CBS 4 56.95. 

One 1 ml vial of a spore suspension of Aspergillus terreus 
strain AD43, stored in glycerol at -80°C was opened aseptically, 
and contents were suspended in a 2 liter shake flask containing 
500 ml of the following medium (heated in an autoclave for 2 0 
minutes at 121°C) : 

25 Ingredient Amount per kg 

Glucose. 1H 2 0 10 g 

Oatmeal 10 g 

Tomato paste 40 g 

Corn steep solids 5 g 

30 Trace elements 1 g 

Composition of the trace element solution (per 100 ml of 
distilled water): FeS0 4 .7H 2 0 / 1 g; MnS0 4 .lH 2 0, 1 g; CuCl 2 .2H 2 0, 
0.025 g; CaCl 2 .2H 2 0 / 0.1 g; H 3 B0 4 , 0.056 g; ( NH 4 ) 6 Mo 7 0 24 . 4 H 2 0 , 
35 0.019 g; ZnS0 4 .7H 2 0, 0.2 g. 

The shake flask was incubated at 28 °C during 24 hours in 
a rotary shaker at 280 rpm (throw of 3.5 cm) . 20 ml of the shake 
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10 



15 



20 



25 



30 



flask broth (diluted in 100 ml of saline solution) was then 
inoculated into a fermenter with 10 kg of broth weight. The 
composition of the fermentation broth was as follows: 



Glucose and the yeast extract/polypropylene glycol solution 
were sterilized separately (20 minutes at 121*C) . 
Fermentation conditions were as follows: 
pH was kept constant at 6.5, using H 2 S0 4 and NaOH 
Temperature was 28 °C 
Air supply was 1 wm 

As soon as all glucose was consumed a glucose/yeast 
extract feed was started at a rate of 1.2 g of glucose per kg 
of broth per hour. Composition of the feed: 

Ingredient Amount per kg 

Glucose. 1H 2 G 500 g 

Yeast extract paste 17 g 

Polypropylene glycol 2000 14 ml 

After 192 hours of fermentation the pH of the broth was 
raised to pH 10 with NaOH and the broth was diluted with 
4 liters of water. 

This fermentation yielded 385 mg of lovastatin acid per 
liter of fermentation broth before dilution. After dilution a 
lovastatin acid content of 411 mg/1 was measured. 

EXAMPLE II: EFFECT OF HEAT TREATMENT OF BROTH FILTRATE ON THE 
PURITY OF LOVASTATIN CRYSTALS 

1,000 ml of broth filtrate of strain AD43 (lovastatin acid 
concentration 0.4 g/1, produced according to example I) was 



Ingredient 

Glucose. 1H 2 0 

Yeast extract paste 

Polypropylene glycol 2 000 



Amount per kg 
20 g 
33 g 



2.5 ml 
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brought to pH 12.5 with 2 N NaOH at 25°C, and subsequently 
brought to 50 °C for 2 hrs. After 2 hrs, the reaction was 
completed, and the reaction mixture was cooled to room 
temperature. Then the pH was lowered to pH 4 using sulfuric 
5 acid, 3,000 ml of toluene were added en mixed during 30 minutes. 
The toluene layer was separated from the water layer, and 
subsequently concentrated to a volume of 80 ml by evaporation 
at 40°C under vacuum. 

The lovastatin acid in the extract was converted into the 

10 lactone by heating it to 90 °C for 3 hours (yield of conversion 
was 99.2%) . After cooling to room temperature, the toluene was 
mixed with 8 0 ml of water, while the pH was adjusted to pH=10 
with NaOH. After separation of the layers, the toluene layer was 
mixed again with 80 ml of fresh water, while the pH was adjusted 

15 to pH=4 with sulfuric acid. After separation of the layers, the 
toluene layer was treated with 0,1 g of active coal, Norit SX 
ultra. Subsequently the tolu gjae solution was filtrated and 
further concentrated to 15 ml by evaporation. Cooling to -10°C 
resulted^ _in crystallizati on . The crystals were washed with 5 ml 

20 of cold toluene, and dried under vacuum at room temperature. In 
these crystals no 4 -acetyl lovastatin could be detected, neither 
by TLC nor by proton NMR. 

In contrast, crystals obtained from the fermentation broth 
via the process described above but without a heat treatment of 

25 the broth filtrate at pH 12, did contain 4-acetyl lovastatin as 
detected by TLC (see Figure II) . Also proton NMR-analysis showed 
the presence of 1.1% of 4-acetyl lovastatin in these crystals. 

EXAMPLE III: COMPARISON OP VARIOUS HEAT TREATMENT CONDITIONS OF 
30 BROTH FILTRATE ON THE PURITY OF LOVASTATIN CRYSTALS 

Various portions of broth filtrate were treated at 
different pH-values and temperatures and of different duration, 
as shown in Table 1. For each set of parameters, 1,000 ml of a 
35 broth filtrate of strain AD4 3 (lovastatin acid concentration of 
0.4 g/1) was used. After the treatment, the filtrate was brought 
to pH=4 using sulfuric acid, and 1,000 ml of toluene were mixed 
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with the filtrate for 30 minutes. The layers were subsequently 
separated, and the toluene layer was concentrated to a volume 
of 80 ml by evaporation, and kept at 90 °C for 3 hours. After 
cooling to room temperature, the toluene was mixed with 4 0 ml 
of water, while the pH was adjusted to pH=10 with NaOH. After 
separation of the layers, the toluene was mixed with another 
40 ml of water, while the pH was adjusted to pH=4 using sulfuric 
acid. After separation of the layers, 0.1 g of active coal, 
Norit SX Ultra, was added to the toluene solution. The toluene 
solution was filtered in order to remove the active coal, and 
subsequently concentrated to 15 ml by evaporation. Cooling to 
-10 °C resulted in crystallization. The crystals were filtered, 
washed with 5 ml of cold toluene and then dried under vacuum at 
room temperature. The crystals were analyzed qualitatively by 
TLC (Merck silicagel 60F, d=0.25 mm, art. nr. 5715; mobile phase 
chloroform /methanol in a ratio of 30/1) , detection by UV at 
2 54 nm (sensitivity is 0.3% at 0.1 mg of run product) and by 
iodine staining (sensitivity 0.1% at 0.1 mg of run product). 
Results of these treatments are shown in Table I. 
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Table 1. Effect of various heat treatment parameters on the 
purity of lovastatin crystals . Qualitative analysis by TLC with 
UV-detection (sensitivity 0.3% for 0.1 mg of run product) and 
iodine staining (sensitivity 0.1% for 0.1 mg of run product) 
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20 

EXAMPLE IV: REACTION OF THE PURE COMPOUND 4 -ACETYL LOVASTATIN 
UPON HEAT TREATMENT IN AQUEOUS SOLUTION AT HIGH pH 

25 (a) Preparation of 4-acetyl lovastatin 

Acetic anhydride (7 ml; 0.073 mol) was added in one shot 
to pure lovastatin (25 g; 0.062 mol) and 4-dimethylamino 
pyridine (1.53 g; 0.013 mol, 20%) in dry pyridine (120 mL at 0°C 
under nitrogen. The mixture was stirred at 0°C for 6 hours. By 

30 TLC-analysis (see Example 3 for description of the method) of 
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the reaction mixture it was shown that all lovastatin has 
disappeared, presumably converted into 4-acetyl lovastatin. 

Subsequently the pyridine was removed by evaporation and 
ethyl acetate was added (24 0 mL) The solution was washed with 
5 240 mL of a saturated solution of NaCl . The layers were 
separated, and the organic layer was dried over anhydrous 
magnesium sulfate. The organic layer was filtered and 
subsequently ethyl acetate was evaporated, yielding a light 
yellow oil. This oil was identified as a 1/1 mixture of 4-acetyl 
io lovastatin and dehydro lovastatin by proton NMR. 

The 4-acetyl lovastatin appeared to be unstable upon 
storage under N 2 and further conversion of 4-acetyl lovastatin 
to dehydro lovastatin occurred. 

15 (b) Purification of 4-acetyl lovastatin by chromatography 

3 g of a 1/2 mixture of 4-acetyl lovastatin and dehydro 
lovastatin were dissolved in 2 ml of chlorof orm/methanol (40/1) . 
Subsequently the solution was absorbed onto 120 g of silicagel 
(Baker 533), which in turn was developed under pressure (0.3 

20 bar) with a mixture of chlorof orm/methanol (ratio 40/1) . Four 
fractions were collected of which the solvent was removed by 
evaporation. The third fraction contained 4-acetyl lovastatin 
with a trace of dehydro lovastatin (0.28 g) , and the fourth 
contained only 4-acetyl lovastatin (0.3 g) . 



(c) Reaction of 4-acetyl lovastatin in an aqueous solution at 

high pH and elevated temperature 

0.3 g of 4-acetyl lovastatin (fourth fraction of Example 

IV b) was dissolved in a mixture of 2 mL of N,N- 
30 dimethyl formamide (DMF, Merck) and 98 mL of demineralized water. 

The pH was adjusted to pH 12.5 with NaOH, and the solution was 

stirred at 60 °C for 1 hour. 

Subsequently the reaction mixture was cooled to room 

temperature, then the pH was adjusted to pH=4 with sulfuric acid 
35 and 60 mL of toluene were mixed with the aqueous solution for 

0.5 hour in order to extract the reaction products. 



25 
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After separation of the layers, the toluene solution was 
heated at 90 C C for 6 hours. The toluene was then removed by 
evaporation, yielding a small amount of product. This product 
was identified by proton NMR as predominantly dehydro 
5 lovastatin, while it did not contain any lovastatin. 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 

IN7ZRNAT 1 0 NAL FORM 



Gist-brocades N.V. 

Research & Development / Stamconservehng 

Postbusl 

2600 MA DELFT 

Nederland 

name and address of the party cc whom the 
viability statement is issued 
! — 


VIABILITY STATEMENT 
issued pursuant to Rule 1C.2 by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified on the following page 






I . DEPOSITOR 


II . IDENTIFICATION OF THE MICROORGANISM 


Name: Gist-brocades N.V. 

Research & Development / 
Stamconservering 

Addres s : PoStbUS 1 

2600 MA DELFT 
Nederland 


Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY: 

CBS 456.95 

Date of the deposit or of the transfer: 1 
Friday, 2 June 1995 


III . VIABILITY STATEMENT 


The viability of the microorganism identified under II above was tested 

on Tuesday, 13 June 1995 2 . On that date, the said microorganism was 

fxl 3 viable 

) | 3 no longer viable 



inoicate tnt twte ua. t*it= w*. j.^ — - - — * 

the most recent relevant date (date of the new deposit or date of the transfer). 

2 In the cases referred to in Rule 10.2(a) (ii) and liii), refer to the most recent viability test. 

3 Mark with a cross the applicable box. 
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IV. 



CONDITIONS UNDER WHICH THE VIABILITY HAS BEEN PERFORMED 



V. INTERNATIONAL DEPOSITARY AUTHORITY 



Name ; 



Centraalbureau voor Schimmelcultures 



Address: Oosterstraat 1 
P.O. Box 273 
3740 AG BAARN 
The Netherlands 



Signature is) of person ts) having Che power to 
represent the International Depositary 
Authority or of authorized officialise 



Dat e : Monday, 3 July 1995 



drs F.M. van Asma 
dr M.C Agterberg 



4 Fill in if the information has been requested and if the results of the test were negative. 
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BUDAPEST TREATY ON THE INTERNATIONAL 
RECOGNITION OF THE DEPOSIT OF MICROORGANISMS 
FOR THE PURPOSES OF PATENT PROCEDURE 

INTERNATIONAL FORM 



Gist-brocades N.V. 

Research or Development / Stamconservering 

Postbusl 

2600 MA DELFT 

Nederland 



name and address of depositor 



RECEIPT IN THE CASE OF AN ORIGINAL DEPOSIT 
issued pursuant Co Rule 7 . l by the 
INTERNATIONAL DEPOSITARY AUTHORITY 
identified ac the fiottcm of this page 



I . IDENTIFICATION OP THE MICROORGANISM 



Identification reference given by the 
DEPOSITOR: 

DS28373 



Accession number given by the 
INTERNATIONAL DEPOSITARY AUTHORITY -. 

CBS 456.95 



II . SCIENTIFIC DESCRIPTION AND/ OR PROPOSED TAXONOKIC DESIGNATION 



The microorganism identified under I above was accompanied by: 

| J a scientific description 

[ X | a proposed taxonomic designation 
(mark with a cross where applicable) 



III. RECEIPT AND ACCEPTANCE 



This International Depositary accepts the microorganism identified under I above, which^was 
received by it on Friday, 2 June 1995 fdate of the original deposit) 



IV . RECEIPT OP REQUEST FOR CONVERSION 



The microorganism identified under I above was received by this International Depositary 
Authority on not applicable (date of the original deposit) and a 
request to convert the original deposit to a deposit under the Budapest Treaty was received by 
it on not applicable (date of receipt of request for conversion) 



INTERNATIONAL DEPOSITARY AUTHORITY 



Name : Centraalbureau voor Schimmelcuitures 



Address: Oosterstraat 1 
P.O. Box 273 
3740 AG BAARN 
The Netherlands 
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CLAIMS 



1. A process to improve the recovery of lovastatin, 
pravastatin or compact in from a broth filtrate, comprising: 

- growing in a medium microorganisms that produce a member 
of the group consisting of lovastatin, compactin or 
pravastatin resulting in a product medium 

- removal of the biomass from the product medium to obtain 
15 a clarified broth filtrate 

isolating the purified lovastatin, compactin or 

pravastatin, respectively, 
characterized by adjusting the pH of the clarified broth 
filtrate above about pH 10. 

20 

2. A process according to claim l, wherein the pH is 
between pH=10 and pH=13. 

3. A process according to claim 2, wherein the pH is 
25 between pH=ll and pH=12.5. 

4. A process according to any one of the claims 1-3, 
characterized by heating the broth filtrate above about 50 °C. 



30 



5. A process according to claim 4, wherein the temperature 
is between 6 0 and 90 °C. 
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